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l. Discuss the main types of renewable energy sources. 

Jjg^jLlI Jjo o jb 16 ^JUI ojj^juqJI aalhJI ^6 «S jib <51 oui5>l 

2. What factors must be taken into account while calculation the resistance of 
overhead line conductors? How are these factors accounted for? 


pL 

R = — 1 — Temprature 2 — Length 3 — Corss section Area 


It must be that the T.L has small resistance so as to have small voltage drop 


3. Discuss the main precautions and reflations which electrical workers must 
follow to avoid any damage to the equipment ami workers. 


1- Avoid getting wet or water near electricity 

2- Use the proper insulated tools 

3- Avoid touching the wires directly 

4- Know the code of your country while dealing with higher voltages 

5- Chech the earthing of the system 


4. A single-phase two-wire transmission line, 15 kin long, is made up of round 
conductors, each 0.8 cm in diameter, separated from each other by 4(1 cm. 
Calculate the total inductance of the line. 


r = 0.4 * 10 2 ; D — 40 * 10 2 




L (per meter ) = 2 * 10 7 In 



__ / 40 * 10" 2 \ 

2 * 10 ~ 7 In ( n , : .-.n-2 


9.71 -10 -7 H 

m 


Ltotai = 2* 15* 1000 * 9.71 * 10" 7 = 0.029 H 


>. Find the inductance per unit length of the 5 iingle-pha.se shown in Figure 1. 
Conductors a, b, and c arc of 0.2 cm radius, and conductors d and c are of 0.4 cm 
radius. 


-r~ 

I 

4 m 


M — 6 m H 

•O a O J 


-j- Q h 

4 m 

O ' 

Si vie X 


o< 


Side Y 

Figure I 


r a — r b — r c — 0.2 * 10 2 m ;r d — r e — 0.4 *10 2 m 
D m = \/D ad D ae D bd D be D cd D ce - V6 * 7.2 * 7.2 * 6 * 10 * 7.2 = 7.157 


Dsx ~ V ^aa D a b ~Dac ^ba^bb ^bc^ca ^cb ^cc 

= Vo. 7788 * 0.2 * 10~ 2 * 4 * 8 * 4 * 0.7788 * 0.2 * 10~ 2 * 4 * 8 * 4 * 0.7788 * 0.2 * 10~ 2 

= 0.341 


D SY = V D de D dd D ed D ee = 74 * 0.7788 * 0.4 * 10~ 2 * 4 * 0.7788 * 0.4 * 10“ 2 = 0.112 


L y — 2 * 10 


( Dm \ 

= 2 * 10 -7 In | 

<7.157 \ 

6.088 - 10 -7 

H/m 

VDSx/ 

t.0.341 ) 


(Dm > 

|=2* 10 -7 In 

/7.157 \ 

SL31S - 10 -7 

H/m 

\DSyJ 

\0. 112 / 



L t = L x + L y = 14.4 * 10" 7 H/m 


6. Three-phase, 50 Hz, transmission line is arranged with 1.5 meter betw een any 
two conductors and each conductor diameter of 1.5 cm. Calculate the inductance 
per phase and corresponding value of the reactance. Assume the line to 
completely transpose. 


Assume the line to be completely transpose means it has the same inductance all along the T.L 

D — 1.5 m ;r = 0.75 * 10“ 2 ; 


L a — Lb — L c — 2 * 10~ 7 In (^j = 2 * 10~ 7 In ( 
X a = X b =X c = 2nf L — 2n * 50 * 1.11 * 10~ 6 


— ) 

0.7788 * 0.75 * 10 -2 / 

= 0.0003487167845 


1.11 ■ 10 -6 

fi/m 


H 

m 


7. Calculate the inductance and reactance of each phase of a three-phase 50 Hz 
overhead high tension line (1111.) which has conductors of 1.5cm diameter The 
distance between the three-phase* are (i) 5cm between A and B, (ii) 4m between 
B and C and (iii) 3m between C and A. Assume that the phase conductors are 
transposed regularly. 

3 — 0 ; / = 50 Hz ; r = 0.75 * 10 -2 ; D AB = 5 ; D BC = 4 ; D CA = 3 

D m = ^5*4*3 = 3.915 m 
L(per phase ) = 2 * 10 -7 In (~p^j - 
= 1.302 * 10 ~ e H/m 

X ( per phase ) = 2n * 50 * 1.302 * 10 -6 = 40.9 * 10 -5 fl/m 


Three-phase double-circuit line i* composed of 0.U23 ft diameter. The line is 
arranged as shown in Figure 2, and is completely transposed. Find the 50 Hz 
inductive reactance per phase per mile. 


2 * 10 ' 


7 '"(a 


3.915 


7788 * 0.75 * 10 -2 > 


K — 



18 ft -*i 



:i a 


O b ' 


1 




Kij;ur»’ 2 


r= 0.0115 /t 
Dm = yD AB D BC D C A 

D ab = V5.2 * 20.13 * 20.13 * 5.2 = 10.23 

D bc = V5.2 * 20.13 * 20.13 * 5.2 = 10.23 
D c/ i = VlO * 18 * 18 * 10 = 13.42 

••• D m = VlO. 23 * 10.23 * 13.42 = 11.198 /t 

L» Sj4 = Vo. 7788 * 0.0115 * 0.7788 * 0.0115 * 20.6 * 20.6 = 0.43 

D sb = Vo. 7788 * 0.0115 * 0.7788 * 0.0115 * 21 * 21 = 0.43 
D sc = Vo. 7788 * 0.0115 * 0.7788 * 0.0115 * 20.6 * 20.6 = 0.43 

/. D s = 0.43 

. /11.198\ 

L — 2 * 10“ 7 In ^ Q43 j = 6.519 * 10" 7 H/m 

X — 2*n*50* 6.519 * 10" 7 = 0.0002048 fi/m 


1. What are the difference between geometric mean distance and mutual 
geometric mean distance? 

Dm : the mean geometric distance between different conductors 


Ds : the mean geometric distance between the composed wires of the same conductor 


2. A 20 kin siugl* plnne liue has two parallel conductors separated by 1.5 
meters. The diameter of each roudurtor is 0.823 rin. If the conductor has a 
resistance of 0.311 ohmin, find the loop impedance of this line at 50 Hz. 


D = 1.5 m ; r = 0.4115 * 10 2 ; R = 0.31111/ cond/m 



X L = 2 * n * 50 * 3.08 * 10 7 = 9.67 * 10 5 II /cond/m 

Z = R+jX L = 2*20* 1000 * 0.311 +j (2 *20* 1000 * 9.67 * 10“ 5 ) 

= 12440 + j 3.868 12 

3. Find the loop inductance per kin of a single phase overhead transmission liue 
when conductors have relative permeability of (i) 1 (ii) 100. Each conductor has a 
diameter of 1 cm and they are spaced 5 m apart. 


r = 0.5 * 10 2 m; D = 5 m 





■) = 0.0001 H/m 


With higher relative permeability the inductance is increased 


4. One circuit of a single-phase transmission hue is composed of three solid 0.25 
cm-radius wires and the horizontal distance between any two adjacent wires is 6 
cm. The return circuit is composed of two 0.5 cm-radius wires and the 
horizontal distance between the two wires is 8 cm. Assume all wires are at the 
same horizontal hue with 10 cm between the two groups. Find the inductance 
due to the current in each side of the line and the inductance of the complete hue 
in heurys per meter. 


r = 0.25 * 10 2 m ; D = 6 * 10 2 m ; — ► go 
r — 0.5 * 10 _2 m ; D — 8 * 10 -7 m -> return 



5. The distance between conductors or a single-phase line is 100 cm. Each of its 
conductors is composed of six strands symmetrically placed around one center 
strand so that there are seveu equal strands. The diameter of each strand is 0.3 
cm. Find the geometric mean distance and the inductance of the hue. 


D = 1 m ; r = 0.015 
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• - A single phase 30 Km long transmission line consists ol two parallel ion irai -hi 
conductors each 5 nun in diameter and the spacing between conductm ! > n 
ll the line voltage is 50-Kv, 50-Uz determine the charging current of die open 
circuited line. 


r = 2.5 * 10 3 m ; 2 conductor ; s = 30 * 10 3 m ; D = 1.5 ; V L = 50 * 10 3 V 

2ne 0 

C = t-p = 8.6926 * 10- 12 F/m 

V L 19 50000 

I ch = 2 nfC-=z = 2?r * 50 * 8.6926 * 10" 12 * 2 * 30 * 10 3 * — — = 4.73 A 
V3 V3 





( alculate the charging current per phase 


tor a 3-phase, 50-1 1/, W>-kv overhead line 

a b c 

conductors lor the arrnngmcnt shown in 

( j ( ( J 

Figure 1. I he conductor diameter is 1 25 

f* 2 m ■♦f* — 2.5 ni H 

cm and the line length is 100 km. Assume 


complete transposition ol the line. 

Figure 1 


1.25 


r = 


• * 10 2 m ; Length = 100 * 10 3 m 


D m = yf2 * 2.5 * 4.5 = 2.8231m 


••• C = 


27re r 


= 9.0964 * 10 -12 F/m 


In 


2.8231 


1.25 


* io- 


I ch — 2 * n * 50 * 9.0964 * 10 12 * 100 * 10 3 * 66 


10 3 

W 


= 10.8894 A 


Figure I shows the spacings ol a double circuit ^ -phase o . ■ d line I in*. 4 th • 

Formula lor calculating capacitance per phase per Km in uns <*t p;>.. » .md 




D s Jl oul^j 9 jlcpJI ijjmdig 


2ne 0 

C "Kf) 

D m — V Dab^bcDca 

D ab — Jd * V5D * V5 D * D = 1.5 D 

D bc — Jd * Vs D * V5 D * D = 1.5 D 
D ca = V2D * 2D * 2D * 2D = 2D 

D m = 1.65 D 


4 - ! |k 

, si - conduct ot 

•s of a double circuit Iran am *» don line »rc a 


figi 

.re y The dian 

nctci t>l each conductor is 2.5 cm 1 itu! the 


[O r 

rutral and the 

charging current per km per plurc it 1 V 1 


..SSI 

um> : the 

line is regularly transposed 
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Skin Effect : 

In DC : the current is uniformly distributed over the cross section of the conductor 

But in AC : the current is not uniformly distributed over the cross section of the conductor and this 
increases with higher frequencies so R AC > R DC => R AC = 1.15 R DC 

Voltage Regulation : 

The ration between the no load voltage and the full load voltage and the full load voltage — — 

v f.l 

Transposition 

It's a technique performed to the case of unequally spaced phases to have a nearly the same inductance 
per phase that by changing the position of the phase as shown in the fig. 



•rhead short trjnsmis 


sion line has a line U 


y A thrtv phase. ' * Ms ovcrhca 
at the receiving end. The total line Impedance oT.»**P’ #v «>hm per phase. 1 
l<ud it rated ' MW with a receiving end lagging power lattor ol 

i Calculate the Dnc to neutral voltage at the sending end and power (actor 
» Calculate line efficiency and voltage regulation 
f the ABCD constants of the line 
i Dnivt the ptusor dt^gram 
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Q r A ’ * • KV. three phase transmission line Is 1 • km long. The resistance per phase is 
otim per km and the inductance per phase is * « rr mil per km. The shunt capacitance Is 
negligible. Use the short line model to Und the voltage and power at the sending end and the 
voltage regulation and efficiency when the line Is supplying a three phase load of r s • MVA 
at * • A power factor lagging at the T T • KV. 
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1 I he per- phase parameters for a 60-Hz, 100-Km long transmission line arc 
K 2.07 ohm. L=3I0.8 mH, and 01.4774 pF. The line supplies a 100-Mw. star 
connected load at 21 5-Kv (line to line) and 0.9 power factor lagging. Determine 
the AIK 1) constants and then calculate the sending end voltage, using the 

n«>minal-rt circuit representation. 
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\ '-phase, 50-11/ overhead transmission line 100 Km long has the following 

constants: 

Resistance/Km/phase = 0. 1 ohm, inductive reactance/Km/phase = 0.2 ohm, 

< ipaciti\e snsceptanee/Km/phasC = 0.04 * I0' 4 mho. 

1 )etermine: ( i ) the sending end current, (ii) sending end voltage. 

mi) transmission efficiency when supplying a balanced load of 10000 Kw at 

<>6 k\. o 8 power fa ctor lagging, u se nomi n al-T method. 
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\ 100-Km long 3-pliase, 50-H/ transmission line has the following line 

constants 

Resistance Km/phase = 0.1 ohm, reactance/Km/phase = 0.5 ohm, 
stiseeptance Kir phase * 10 * I0’ ft mho. 

If the line plies load of 20-Mw at 0.9 P.F. lagging at 66-Kv at the receiving 
end. calc date by nominal-n method: * . 

(i) sending end power factor, (ii) regulation, (iii) transmission efficiency 
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tse load of 30-Mw is supplied at 132-Kv, 50-Hz and 0.85 PT- 
of a transmission line. The series impedance ol a single 

j52) ohms and the total phase-neutral admittance is 31 5 ■ H> 
T method, determine: 

D constants of the line, 
voltage. 


(ogjuu Jajw 6 * 4 £i>j ^Qj Oul Uhl> 


Sheet (5) 


j. The pa m meters per k:r> of three-phase 50 Hz, 2S0 km transmission lin 

r=Q.l ohm/'phaso, ohm/phasc, jy~2«85*10~ 6 mho'phasc. 

find the general A, B,|C and D constants. , 

~ 

£ — (. x, l)_ x Cl 

-J- 2 a P C trj-j / 3 ° 

fl - Q_== 0- 35 7.2 

t - Ho • sn / /w.r< o_ 

L SM _ M-.-nrr 
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2r Three-phase .C_jJo .ii>0 li, U. is 244 km long. The lind 

parameters per phase per circuit: • 

1 - ,-hn» k;n. v *«>2 ohm km, y«3.0iiM«V rnhc-.'km. The line is u: 
x U ppI> a load >1 150 MV, 500 U\ at 0.S5 lagging power fmtor. Find the g 
A, B, C anti 1) constants and the sending end ' o'tagc. 
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Ql: A three phase. 50 Hz overhead transmission line has A string of 3 insulators. The 
voltage across the insulators are El =8 kV, E2=llkV. Find : 

1. the ration between shunt capacitance and self-capacitance 

2. Line to line voltage 

3. String efficiency 


3-0 ; 50 Hz ; El = 8kV ; E2 = 11 kV 


L<1 

— = k ( required ) 


E 2 — (1 -I- k)E 1 — > k — 


E 2 - E 1 _ 11 - 8 _ 3 
~E\ “ 8 “ 8 


V ph = E 1 + E 2 + E 3 = E 1 + (1 + k)E t + (1 + 3 k + k 2 )E x = 37125 V 
V L = V3 V ph = 64302.38 V 


rj = 


Vph 

3 * (1 + 3k + k 2 ')E 1 


68.28 % 


Q2: A three phase. 50 Hz overhead transmission line has a line to line voltage of 66kV 
The line has a string of 3 insulators, the insulator has a self-capacitance C, capacitance to 
ground 0.2C, capacitance between the pin and the guard ring 0.1C. 


, El tlB3 

Find — . — — 




Q3: redistribute the voltage in the above problem for a capacitance between 
the pin and the guard ring 0.3 C 

Given : 

3 - 0 , 50 Hz , C = C , C x = 0.2 C , C 2 = 0.3 C 

v V 2 ( C + C 2 ) -V ± (C + C ± ) + V 3 C 2 = 0 


V 2 (1.3 C ) - Vi(1.2C) + V 3 ( 0.3 C) = 0 





V 2 (1.3 ) - Vi (1.2) + V 3 ( 0.3 ) = 0 -> (1) 
V 3 (C + C 2 )-V 2 (C + C 1 )~V 1 C 1 = 0 
-V 2 (1.2 ) - ^(0.2) + V 3 ( 1.3) = 0->(2) 


, s V 2 V 1 

(1) -> 1.3 -f- - 1.2 -f +0.3 = 0 

'3 '3 

, N v 2 v t 

(2) -> —1.2 -y- — 0.2 — - + 1.3 = 0 

'3 '3 


V 2 15 Vi 41 

" V 3 ~ 17 V 3 ~ 34 

V vh = v 1 + v 2 + v 3 


V vh v ± V 2 41 15 105 

— = — + — +1 = — + — +1 = 

V 3 V 3 V 3 34 17 34 

^3 34 n _ n/ 


o 

Vph. 

105 

Percentage 

= 32.4 % , 

V 2 

15 

34 

V 2 


— * 

— -* 100 = 

28.57% ;— = 

v“ 

17 

105 

Vi 

Vi 

41 

34 

Vi 


— * 

* 100 = 

39.04 % ; -f 

V" 

34 

105 

Vl 


V 3 _ 32.4 % 
Vl~ V3 

28.57% _ 

“vf 

39.04% 

V3 “ 


= 18.7% 

16.5 % 

: 22.53 % 


Q4: a three phase. 50 Hz overhead transmission line has a string of 4 insulators, the 
insulator has a self-capacitance C, capacitance to ground — . The insulators are designed 

to withstand a maximum voltage of 35kV. Find: 

l.line to line voltage 
2.voltage on each insulator 

1 

k = —-,V 4 = 35 kV 
16 


^4 = (1 + 6 k + 5 k 2 + k 2 )V x 



V 2 = (l + k )V X = 26661.999 V 

V 3 = ( 1 + 3k + fc 2 )^ = 29896.7268 V 


V L = y[3 (25 + 26.6 + 29.9 + 35 ) = 201.78 kV 

Q5 : a three phase 50 Hz overhead transmission line has a string of 3 insulators 
, the insulator has a self capacitance C , capacitance to ground 0.2 C . Find the 
capacitance of guard ring that must be made to give a uniform voltage 
distribution across each insulator 


C = C and = 0.2 C 


c 


To give uniform voltage distribution across each insulator 


C i 

K = -=°.2 



Ring 


h = h 


V 1 C 1 = (V 2 + V 3 )C 2 

V, 



but V ± = V 2 = V 3 


1 1 

:.c 2 =-c 1 = - * 0.2 *C = 0. 1 C 

2 2 1 2 


h = h 

C V , i + f 2 )Ci = f 3 c. 



2 

c 1 =-Ci = 2 * 0.2 C = 0.4 C 
1 


SHEET 7 



. kq kq 

L = 150 m , A = 1.25 * 10 4 , w c = 1 — , breaking stress = 4220 — - 

m cm 2 


S = 3.5 m 


cn k 9 
w e = 50 — r 
m 2 


t£> 2 = 1.25* 10 -4 ••• D = 0.0126 m 

4 

w w = 50 * (0.0126) = 0.63 Kg 


w e 


= Vl 2 + 0.63 2 = 1.182 kg 


S = 



1.182 * (150) 2 
8*3.5 


= 949.821 kg 


breaking stress 
safety factor = — 


4220 * 1.25 
949.821 


5.554 


2. An overhead line has a cross section area of 2.2-cnr. Weight of conductor = 
1 .4-K.g/m. Ultimate strength = 8000-Kg/cnV . wind pressure = 40-K.g/irf of 
projected area. Calculate the vertical sage of the line for a span of 300-rn, 
assuming a factor of safety is 3. 






Ultimate Strenght = 8000 — r .wind pressure = 40 — - 

cm z m z 

L = 300 m , safety factor = 3 


safety factor = 


ultimate strength 8000 * 2.2 


= 3 


T 


T 


T = 5866.667 Kg 


(1.4) * (300) 2 


^vertical (from conductor weight only ) = * 5866 66y = 2.685 m 


3. An overhead line with stranded copper conductors is supported on two 
towers 200-m apart having a difference in level of 10-m. the conductor 
diameter is 2-cm and weighs 2.3-Kg/m. Calculate the sage at the lower 


support if wind provides a pressure of 57.5-Kg/m 2 of the projected area and 


a factor of safety is 4. The maximum tensile strength of copper is 4220- 
Kg/cm 2 . 


L = 200m ,h = 10m , D = 2 * 10 2 m,w c = 2.3 — 

m 

kg 

w w = 57.5 — r, safety factor = 4 , breaking sress = 4220 kg /cm* 

m ^ 


w e = V(2.3) 2 + (57.5 * 2 * 10- 2 ) = 2.538 Kg 


T = 


breaking stress 



= 3314.38 Kg 


safety factor 


4 



_ L T.h 
Xl 2 w e L 


3314.38 * 10 

= 100 - „ „„„ = 34.705 m 

2.538 * 200 

2.538 * (34.705) 2 


S = 
°x 1 


w e x\ 
2T 


2 * 3314.38 


= 0.461 m 


Sheet 8 


1- A two* wire distributor AB is 200-m long. The resistance of each conductor is 
0.4-ohtn per Knt. It supplies loads of 20- A, 35-A, 25-A and 30-A at points ( , 
D. H and F situated at 50, 80, 100 and 150-ru from end A. Calculate the voltage 
<1 each load point if the voltage at the feeding point A is n ; i ' 11 


r = 


0.4 n 
1000 m 

c 


; L = 200 m ; V A = 250 V 
D E F 


R cd = 30 * 


R de = 20 * 


R e f = 50 * 


1000 

0.4 

1000 

0.4 

1000 


B 






V c = 250 - 110 * R ac = 250 - 110 * R ac 
V d = V c - 90* R cd = 

V E = V D -SS* R de = 

V F = V E — 30 * R e f = 


2 ) 

7 o w ~~ w i rn 

2- A D.C. line has a resistance of 0.8-fi. A load of 10-K.w is taken at far end, . 
while at the mid point a current 40-A at 204-V is taken. Find the supply 
voltage. 1 


A E B 



R= 0.8 Cl 


Ptotai = Re + Pb = 204 * 40 + 10000 = 18160 watt 


Pfotal — I total R total 


I, 


total ~ 


total 


R 


total 


18160 


0.8 


= 150.67 A 



P 18160 

V supply — y — Y 5 Q~g 7 — 120.528 V 


3 ) 


3 - 


1 


Tlic resistance of two conductors of a 2-conductor distributor shown in fig. 1 is 
0.1 per 1000-m for both conductors. Find: 

(a) The current supplied at A and B. 

(b) The voltage at each load point. 


V_ 

A 

2 co - V 

FiS.l 


Soc-m C 


5o ft 


700 - m 


D 3 


oo tm 


E l5c 


if 

loo A 


\So A 


B 

2oo - V 


0.1 

n 

r = 

— 

1000 

m 

••• V AB = 

0 

••• V AB = 

I * 


; v a = V b = 200 -V 


500 * + (7 - 50 ) * ^700 * + (/ - 150 ) * ^300 * 

V 1000/ V looo/ v V 

+ (;-300),(250.^) = 0 


— ) 
1000/ 


I A = 88. 57 A 



Id ~ I Ad + I Bd ~ 38.57 + 61.43 
••• Point of minimum voltage is D 


0.1 

I c = 88.57 A -> ; V c = 200 — 88.57 * 500 * — — = 195.571 V 
c c 1000 

/ 0.1 \ 

/ d = 38.57A^ ; V d = 195.571 - 38.57 * 700 *—— = 192.871 T 

d d V looo/ 

0.1 

I d = 61.43 A*- -,v d = 194.714 - 61.43 * — — * 300 = 192.871 V 

a a 100Q 

0.1 

I e = 211.43 A <- ; V e = 200 — 250 * — — * 211.43 = 194.714 V 
e e 1000 

I B = 211. 43 A 


4) 


4 - A 2-wirc D.C. distributor PQ, 800-m long is loaded as under: 


Distance from P (m) 

o 

o 

250 

500 

600 

700 

Loads in amperes 

20 

# 

o 

00 

50 

70 

40 


The feeding point at P is maintained at 248-V and that at Q at 245-V. The total 
resistance of the distributor ( go and return ) is 0.1 Q. Find: 

(a) The current supplied at P and Q. 

(b) The power dissipated in the distributor. 


<■ 


800 m 


■> 


P 100 m 150 m „ 250 m 100 m 100 m 100/« 




245 V 


0.1 


800 


f l/m 


V PQ = 248 - IR = 245 

3 = 7* (100 * r) + ( 7 - 20) * (150r) + (7 - 100) * (250r) + (7 - 150) * (100r) 

+ (7 - 220) * (lOOr) + (7 - 260) * (lOOr) 

I P = 143.75 A 

:.I Q = |143.75 -260| = 116.25 71 

P = 7 2 (100r) + (7— 20) 2 (150r) + (7-100) 2 (250r) + (7-150) 2 (100r) + (7-220) 2 (100r) 
+ (7— 260) 2 (100r) = 847.34375 watt 


5) 

M fegwpggf | u* . 1 .** ■>- aa j q ■ g ■ ■* . 

5- A 2-wire D.C. distributor AB, 1000-m long is supplied from both ends, 240-V 
at A and 242-V at B. there is a concentrated load of 200- A at a distance of 400 
metre from A and a uniformly distributed load of 1-A/m between the mid-point 
and end B. Determine: 

(a) The current fed at A and B. 

(b) The point of minimum voltage and voltage at this point. 

Take cable resistance as 0.005-Q per 100-m each core. 



1 000 m 


A 



^T“ 

400 m 

100 m 

500 m 





B 


MOV 


1 A/m 



V 

200 A 


242 V 




. to Consider 4Vvc Lcn2por/nc_d 
disir'i biA^sd U>Ajd s m_s on-e cbnCc^iraJe,cl Load.: u_ 


(p~+ ~Hoo m 


►l 


Oo 


7"- 


2co A 


o 


25* 


n 


\7> 


Z5o 

— *— 


x 


& 

"V 


Gc# A 


24 '2- V 


_2*fec = VA^V/3- = I Eft-. •*• Ct ,2 qA ftcn. dUCXr?fiftl-^llS. 


•2q*-2A ~ T ( 2.* -Q»* _ ('T -2oo) ^.*.'P^ + 35o\ 

»«■ 2.S4 

^ \ flO 

_ £LL* JU 5 fl ^ ~ Lft - — 

. "Lfi = - (X - - c 22S -700^ g ^ 1 5. -A 


pDiriilo.|?_muxt. l/pltaJJ €s - — 

V n a Vfi — Xft R . — 

= 3M 2_^- tmijlw '** ;. • b\ 

^ loo ; 

\ A 


i 


a 


t 

~T 


^ 214 . <•) V 


«-*o 


~V\e _.e.xacJt soL ; 


J- 







c Q«_ fe 

1 IV |f li | \ 

->/i ' ISArr - t. *' 

ttt^rxrj 




v/tHf. Vfl_V|S, - T RaC t-tLn2-°A £f — -t Vc£i 2X 


J 

l 

Vnp -- 

\~T - lop - CVfr^cj] 

ill 

Ixt • ooS '' 

1 d_ai 



A V 

V. 

1 ^ \ oc> ) 

r 


< 

. ( 

kw 

rv - 2 oc - J 

\j? j* .1./:: 

— Z2 

tr 

r 


0 G>J J> L xl* g LSjJj iL^cJrUH «^LalL> ^ Ia=g2jk. 


-L.^. 2 2 r. f ; 

L & ~ -f?° - J2X S , ^ 7 s ft 

^-Li 1 Li.il .y 1 r , r J,, 

md^uJJfdLtA^ 

few of mini fe/fajg ; J &zs r yof .., 


/If 


aJI 



c ... . 

-VWvi - Vr^_ 

— 

i 

*} 

il ^ 

. ci^c. 


1 u 


-lal 


ills 


'TTr 

-^3- 


.= ZS .o -72 V 


! 1^3^ ^j-w-^1 ^ZjJ-uoJ! ^"Llj 

Two-wire dc distributor AB is fed from both ends as shown in the following figure. The 
resistance per 1000 meters is 1 Ohm. Calculate the current in various sections of the feeder, 
the minimum voltage and the point at which it occurs in the system. Draw the load current 
and voltage drop diagrams. 



100 A 80A 

: 

3 . 7? = 0.001 Cl/m, AV ab = 0 = 0.1 I A + 0.15(7 A - 100) + 0.05(7^ - 180) + 

/ o 2O °0.001(7 4 - 180 - 2 x)dx 

AV ab = 10 = 0.1I A + 0.15(7,4 - 100) + 0.05(74 - 180) + 0.001(74 x - 180* - x 2 )] 2 0 00 

0.574 = HO, I A = 220 A » I B = 360 A 

point of min voltage at 320 m from feeding A, or 

point of mm voltage at 180 m from feeding B 

r 180 

V Min = V B - \ 0.001(7 S - 2 x)dx = 250 - 0.001(360* - x 2 )]J 80 = 217.6K 

Jo 






6 ) 


6- A 2-wire D C. distributor ABCDEA in the form of a ring main is fed at point A 
„ t nO-V and is loaded with: 10-A at B; 20- A at C; 30-A at D and 10-A at F.. 

Hie resistances of various sections ( go and return ) arc: 

♦ Alt 0.1 a BC “ 0.05 n. CD - 0.01 I2, DF = 0.0.025 n and FA = 0.075 f2. 
Determine: the point of minimum voltage and Current in each section of 
distributor. 


tort 



Try - - ?°- 36 .< 


XDj9_^ — ,-r 

v c - ..--Saots. Tr-'o) 



i e 

7 ) 

7- Three loads A, B, and C are connected to 250-V supply point through separate 
cables having resistance of 0.08, 0.1 and 0.12-D respectively. A is joined with 
B through 0.06-fl connector and B is joined with C through 0.04-C2 connector. 

If the loads of 40-A. 60-A and 30-A are connected at points A, B and C 
respectively. Determine the voltage at these loa d poin ts. — 



A 


> 40 A 


0 0 ^ 0.06 n 

250 ^/^.111 B > 60 A 

°**\**0.04 11 

\ £ „ 30 A 



1 

1 

3 

k tl^A 

\ 

V°tf 

V 

-oC-O- 



25oV / 

^ if&7) 

• l-O. ^ - 

B 

. ^ A 

IcwV- 1 


_ -~ '~^T'£- 

>3) 

— 

.64 41, 

_S-./L/<»s N > * 


•V^/3 

C 

+ 

^J&lR 


- JC\LL_2^ 


C.- \\ (.Xlg^r 3 q\^o 4) — - r> £Ll 

^ ^ J 


-CX^-^Q -v"\ i 

^oLVvn_A_ike 

_x v - ««.* 


joiv; 


_3_e^u4fci 
lae H S 


& 


T 3c a? -s< 


V.p.._-__^2,£<2 — ~L\ fr -<sfi - 2jj 6>& 

Vp. ^ 25^ , lz» -\ z, 245 -5 
~L^. * -\2 = ^fe.T 


( 8 ) 


8- A 3-wire D.C. distributor, with the neutral of half the cross-section of either 
outers, 500-m long is fed at one end as shown in fig. 2. The resistance of each 
outer conductor is 0.0005-Q/m. Calculate the voltage at the farthest load point 
of 20- A. 



231 — 3 = 228 V 



9 - In a 500/250-V D.C. 3-wire, there is a current of 1200-A on the positive side 
and 1 000-A on the negative side and a motor load of 200-Kw across the outers. 
The loss in each balancer machine is 5-K.w. 

Calculate: 

(i) current on the main generator. 

(ii) Load on each balancer machine. 







total Power = 1200 * 250 + 1000 * 250 + 200 * 10 3 + 2 * 5 * 10 3 = 760000 watt 

P 760000 

Generator Current = — = — — = 1520 A 
10 3 

motor current — 200 * — — — 400 A 

500 

••• on A P = (1520 - 1600) * 250 = -20 kW (G) 
on BP = (1520 - 1400) * 250 = 30 kW (M) 


Sheet (9) AC 


( 1 ) 


1- A single phase AC distributor *UH)-m long has a total impedance ol 0.0? i jO.tM 
ohm and is fed from one end at 250-V.lt is loaded as follows: 

® 40- A at unity power factor, 150-m front feeding point. 

° 60-A at 0.8 lagging power factor, 250-nt from feeding point. 

50-A at 0.6 lagging power factor at the far end. 

Calculate the total voltage drop and voltage at the far end. f 


0.02 + /0.04 

Z = —C = 5 * 10 -5 + 1 * 10 — 4 / 

400 1 


I t — 50 z —cos 1 0.6 = 30 — 40) 

I 2 = + 60 z - co s — 1 0.8 = 78 - 76; 




I 3 =I 2 + 40z0 = 118 - 76 j 


AV = I 3 * 150 * Z + I 2 * 100 * Z + I t * 100 * Z = 4 + 1.75i = 4.36^23.629 
V B = Fi - AF = 250 - ( 4 + 1.75i ) = 246 - 1.75i = 246.006Z - 0.401 


(2) 

^ A 2-vvu'e feede r ha s a load olYfoO-A ^at “H” and 50- A at. “A ” b oth at pow er 
fact or 0.8 las ting. T he impedan ce of OA is (0.051 jO.l) ohm and that ol AH is 
e 1 +j0. 1 5) ohm. If the voltage at the far end “B” is maintained at 400- V, find 
j g the voltage at “A” and at the supply end u O ”. Consider that the power factor s 
7 arc with respect to tliejr respective voltages at the load points. 


O o.o$tja.[ A 

J? -j »' 

/ V 


o-\+jo.[s R . 
t/= tJOO 




\t 5of\ 
o-8 Laj 


— 1 V= 1 

1 6 
l IcoA 

t-8 Laj 


assume V B refrence ••• V B = 400 zO 
I B = 100 z — cos _1 (0.8) + 0 
I A = 50 z — cos _1 (0.8) + V A — a 
V A = V B + I B * ( 0.1 + j 0.15 ) = 417.04z0.824 
I A = 50 z - cos -1 (0.8) + (-36.86) = 50z - 36.046 
h = L i + h - 

v 0 = V A + I t ( 0.05 + j 0.1 ) = 432.17Z1.8 volts 


3 ) 


3- A 3-phase, 4-wire distributor supplies a balanced vollnge of 400/230- V lo a 
, load consisting of 30-A at P.F. 0.866 lagging for R phase. 30-A at P.F. 0.866 

/ leading for Y phase and 30-A at unity P.F. for B phase. The resistance of each 

line conductor is 0.2 ohm. The area of cross-section of neutral is half of any line 
conductor. Calculate the supply end volt age for R phase. The phase sequence is 
RYB. 
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| 4- A 3-phase, 4-wire system suppiies a voltage of400/230-V is loaded as follows: 
^ (a) 20 HP, three-phase induction motor having an efficiency of 85% and 0.8 

lagging power factor. 

(b) A single phase load of 3-Kw at 0.9 lagging power factor between R and N. 

(c) A single phase load of 4-Kw at unity power factor between Y and N. 

% 

(d) A single phase load of 3-Kw at 0.8 lagging power factor between B and N. 
Calculate the currents in all the four wires of the system. 
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